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Background: There is emerging evidence that the physical environment is important for health, quality of life
and care, but there is a lack of valid instruments to assess health care environments. The Sheffield Care
Environment Assessment Matrix (SCEAM), developed in the United Kingdom, provides a comprehensive
assessment of the physical environment of residential care facilities for older people. This paper reports on
the translation and adaptation of SCEAM for use in Swedish residential care facilities for older people,
including information on its validity and reliability.
Methods: SCEAM was translated into Swedish and back-translated into English, and assessed for its relevance
by experts using content validity index (CVI) together with qualitative data. After modification, the validity
assessments were repeated and followed by test-retest and inter-rater reliability tests in six units within a
Swedish residential care facility that varied in terms of their environmental characteristics.
Results: Translation and back translation identified linguistic and semantic related issues. The results of the
first content validity analysis showed that more than one third of the items had item-CVI (I-CVI) values less
than the critical value of 0.78. After modifying the instrument, the second content validation analysis resulted
in I-CVI scores above 0.78, the suggested criteria for excellent content validity. Test-retest reliability showed
high stability (96% and 95% for two independent raters respectively), and inter-rater reliability demonstrated
high levels of agreement (95% and 94% on two separate rating occasions). Kappa values were very good for
test-retest (κ = 0.903 and 0.869) and inter-rater reliability (κ = 0.851 and 0.832).
Conclusions: Adapting an instrument to a domestic context is a complex and time-consuming process, requiring an
understanding of the culture where the instrument was developed and where it is to be used. A team, including the
instrument’s developers, translators, and researchers is necessary to ensure a valid translation and adaption. This study
showed preliminary validity and reliability evidence for the Swedish version (S-SCEAM) when used in a Swedish context.
Further, we believe that the S-SCEAM has improved compared to the original instrument and suggest that it can be
used as a foundation for future developments of the SCEAM model.
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The impact of the physical environment on health and
wellbeing is well established, and the World Health
Organization has conceptualised the physical environment
as one important component of quality of life [1]. With re-
gard to the importance of the physical environment for
health care, Ulrich et al. [2] in a research review, found
evidence that well-designed health care settings can pro-
mote healing in patients and provide good working en-
vironments for staff according to work satisfaction [2].
Additionally, studies have shown that environmental de-
sign is linked to improved well-being and a decrease in
psychiatric disturbance among persons with dementia [3].
However, the relationship between the physical environ-
ment and behavior in persons with dementia is not yet
fully understood, and the research evidence is weak re-
garding some environmental aspects. For example, several
studies have shown that private rooms have positive out-
comes on persons with dementia, while the importance of
outdoor spaces for this group is less evident. In addition, it
is considerable variation regarding the quality of studies in
this area, and more well-designed studies are needed [4,5].
More research is required on how the physical environ-
ment of healthcare settings affects health and well-being,
so as to fully inform an evidence-based design (EBD)
approach, in the planning, designing and construction
of health care facilities [6,7]. As part of this process, reli-
able and valid instruments are required for the detailed as-
sessment of health care environments. This paper describes
an instrument for assessing the physical environment
of residential care facilities (RCFs) for older people,
the Swedish version of the Sheffield Care Environment
Assessment Matrix (S-SCEAM).
Many health care buildings have been designed with a
focus on clinical efficiency. Safety issues and infection
control have contributed to environments that can be
experienced as institutional and impersonal [8]. While
RCFs for older people often are represented and pro-
moted as homes rather than health care environments
[9], health and safety regulations and the requirements
for group living can militate against a homelike atmos-
phere. The growing influence of person-centred care in
RCFs, however, has drawn attention to the importance of
the environment for the well-being of residents. Person-
centred care emphasizes the personal experience of illness
irrespective of age or level of cognitive function [10,11]
and stresses the impact of the physical environment where
the care is provided [12-14]. A person-centred environ-
ment in RCFs supports privacy and integrity via small-
scale settings [4], and promotes a more homelike milieu
through open-plan living spaces and private rooms with
personal belongings [15]. While attention to health and
safety issues will always be necessary in RCFs, there is an
argument that facilities that are designed with an intentionto balance issues of safety with the goal of supporting a
person-centred care approach will result in facilities that
most effectively promote both a high quality of care and
residents well-being [16,17].
To be able to determine which outcomes of care are in-
fluenced by which specific or combined features of RCF
environments is a challenging task. There are also complex
relationships to assess, for example between buildings, the
building users (staff and residents) and the management of
a building [18]. If our understanding of these processes is
to be enhanced, reliable and valid instruments for assessing
the physical environment in RCFs are required. However,
such instruments are lacking, especially instruments that
encompass environmental features related to building leg-
islations, health and safety issues, and those related to
person-centred care. A recent review of relevant instru-
ments [19] identified one instrument that met several
important criteria for having application in the assessment
of RCFs, the Sheffield Care Environment Assessment
Matrix, SCEAM [20]. SCEAM provides a comprehensive
assessment of the physical environment of RCFs. It can be
used to guide the process of designing new RCFs; to assess
the potential of a building to be used as a RCF; to assess
the quality of an RCF in current use; and to collect data
for research purposes. SCEAM consists of 370 items, each
relating to a specific building feature. These are organised
within a series of location categories (e.g.: day spaces, pri-
vate rooms). Person-centred care is represented in the
instrument through the combination of items into user-
need domains theorized as central in the occupancy of
such buildings, e.g.: privacy, safety and health, cognitive
support, and awareness of the outside world. Such user-
needs and the items themselves were derived from an ex-
haustive review of research on RCFs, analysis of building
guidelines, and consultation with stakeholders from archi-
tecture, building commissioning, providers of health care
for older people and RCF residents themselves. When
evaluating a building using SCEAM, the assessor walks
through the RCF and scores each SCEAM item as present
(1) or absent (0) on a checklist. The RCF’s scores is calcu-
lated as the proportion of items scored as present, and
scores broken down by domain and building location give
a profile that can be considered against standards of inter-
est to the assessor or in comparison to other buildings.
There is a SCEAM manual with guidelines for use and
scoring checklists, and a glossary providing definitions of
words and concepts. SCEAM was shown to possess some
construct validity, but to date test-retest and inter-rater re-
liability have not been investigated and the internal
consistency of the instrument’s user need domains remain
unreported [20].
While SCEAM seems an appropriate instrument for
assessing RCFs in the United Kingdom (UK) where the
instrument was developed, the present study considered
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Swedish RCFs share many features, there are also many
differences. Such differences reflect how the two countries
diverge on, for example, the specifics of design require-
ments and contemporary legislation on care for older
people; and also more broadly in terms of architectural
traditions and the cultural norms governing how older
people are perceived and cared for [21-23]. While adapt-
ing an instrument designed for one culture so it is fit for
use in a different culture is not a simple process [24], there
is still more work required in developing an entirely
new instrument. Given the lack of instruments for asses-
sing the physical environment in Swedish RCFs, the
present study sought to translate, adapt, and further de-
velop SCEAM to make it available for use in Sweden. In
order to ensure quality in terms of conceptual and seman-
tic equivalence between the original and the translated in-
strument, the approach recommended by Polit and Beck
[25] was followed [25]. This paper presents results from
the translation and adaptation process, providing some
initial evidence of the content validity and reliability of the
Swedish version of SCEAM, S-SCEAM.
Method
This study had a mixed-method design, and was con-
ducted in six stages, covering translation and adaptation.
The translation phase involved: 1) forward translation and
2) backward-translation. The adaptation phase involved:
3) first test of content validity of the target language in-
strument; 4) consultation with experts and further adapta-
tion; 5) final test of content validity of the revised target
language instrument and 6) reliability tests of test-retest
and inter-rater reliability. This procedure was iterative and
cyclic with repeated rounds of adjustments performed by
the research group.
The study was conducted during 2011–2012, and was a
part of a larger project, approved by the Regional Ethical
Review Board in Uppsala, Sweden (Ref. No 2011/323).
Quantitative data analysis was performed using SPSS for
Windows v. 22.0. Participants and materials are described
below as they relate to the two phases and six stages.
Stage 1: Forward translation
Three members of the research group had Swedish as
mother tongue (SN, ME, HW), and one was a native English
speaker who had been involved in the development of
SCEAM (KM). Initially, KM explained and clarified the
concepts and meanings of the items to reduce the risk of
misinterpretation [26]. The original SCEAM was trans-
lated from English to Swedish by the first author (SN),
with focus on preserving the meaning of each item. The
translation was reviewed and discussed in the research
group frequently before reaching consensus on the most
appropriate translation of concepts and wording.Stage 2: Backward translation
The Swedish version of SCEAM was translated back to
English by a bilingual professional translator with English
as mother tongue. The translator had no access to the ori-
ginal version. The meaning of the back-translated items
and the original items were compared and discussed by
the research group and the professional translator before
reaching satisfactory equivalence between the versions.
Stage 3: First test of content validity of the target
language instrument
A panel of fourteen Swedish experts (n = 14) with strong
professional, personal or research experience on the topic
and with profound knowledge about the key construct
and the target population were invited. The expert panel
was convened through purposive sampling of individuals
drawn from construction planning (n = 3), architecture
(n = 4), geriatric care (n = 5), and members of senior citi-
zen’s associations (n = 2), in order to gather informed views
on the relevance of SCEAM items for use in Swedish RCFs.
Thus, the panel represented a mix in terms of roles and
disciplines, and were from different geographical locations
in Sweden.
The experts were asked to rate all items in terms of
relevance on a four-point scale from not relevant to
highly relevant, with an additional response option do
not understand the item. In addition they were encour-
aged to comment on the items, the instrument’s form,
layout and legibility, and to suggest new items. In line
with standard ethical protocol [27], returned completed
ratings of the instrument were held to constitute informed
consent on the part of the respondent to participate in
the study.
The content validity index (CVI) is a method to en-
hance the construct validity of an instrument, and mea-
sures whether the construct is appropriately represented
by the items. Item content validity (I-CVI) and scale con-
tent validity (S-CVI) were calculated based on the expert
ratings [28]. I-CVI was computed for each item by adding
together the number of experts rating the item quite rele-
vant or highly relevant, divided by the total number of ex-
perts rating the item. S-CVI was calculated by summing
the average I-CVI values and dividing them by the num-
ber of items. This approach is recommended when there
are many experts involved [28].
Stage 4: Consultation and further adaptation
In the fourth stage, one or two experts from each profession/
background were selected for semi-structured interviews
(n = 6). The interview schedule contained open-ended
questions designed to obtain the experts’ reflections on
the suitability for use of the Swedish version of SCEAM,
and how decisions about the relevance of items were
made. The interviews lasted between 20 and 50 minutes,
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analysis on a manifest level was used to analyse the inter-
views and also the written comments provided by all the
experts in Stage 3. The material was read several times to
identify meaning units in line with the aim of the study.
The meaning units were condensed and grouped into
categories [29]. During the process of adapting the instru-
ment, both quantitative and qualitative data results were
considered carefully. All items showing low CVI scores
were discussed within the group in the context of the avail-
able qualitative data before adjusting, rejecting or adding
an item.
Stage 5: Test of content validity of the revised target
language instrument
Polit and Beck [25] argue that a subset of the experts
used in the first round of content validation should be
carefully selected for the second round of content valid-
ation, in order to enhance value [25]. Following the cri-
teria for selection suggested by Polit and Beck, two
architects and a nurse (n = 3) were selected due to their
competence and commitment during the first round, the
consistency of their ratings, and their provision of the most
comprehensive feedback. These persons were instructed to
rate each item within the revised instrument in terms of its
relevance on the four- point scale, as per Stage 3. I-CVIs
were calculated again, and an S-CVI calculated as the aver-
aged I-CVIs.
Stage 6: Reliability tests; test-retest and inter-rater
reliability
Six units within a single RCF were selected to test the
reliability of the revised SCEAM.
The RCF was selected on pragmatic grounds since the
RCF was not under consideration of any building changes
during the period of testing the instrument. In addition,
the physical environment of the RCF represented a wide
range of variation between different floors. Inter-rater reli-
ability was determined by two researchers carrying out the
SCEAM assessment independently within the six units
during the same day, with no awareness of each other’s
scoring, while test-retest reliability was determined by the
same researcher assessing the six units twice, with assess-
ments separated by two weeks in accordance with ac-
cepted procedure [30].
The two researchers conducting the inter-rater reliabil-
ity tests had different backgrounds. Rater 1 had extensive
experience in nursing research and research in health care
settings for older people. In addition, rater 1 had expertise
in instrument development, but was not involved in the
adaptation process in the present study. Rater 2 had
experience in nursing care and was a member of the re-
search team and actively participated in the adaptation
process of the instrument. Prior to the inter-rater reliabilitytests, the two raters discussed all items and practised as-
sessments together. Cohen’s kappa (κ) and consensus esti-
mation were used to determine the level of stability and
equivalence [31]. Level of agreement was calculated as the
proportion of identical scores when comparing the test re-
sults between the two raters and between the first and the
second measurement occasion.
Results
The results follow the sequential order in which the
translation and adaptation process was performed. Given
that the results are drawn from both quantitative and
qualitative data, some interpretation of the results is pro-
vided in the text, together with reflection on the process
itself, in order to provide the results with their appropriate
context. A flow chart of the overall process is provided
(Figure 1) to demonstrate how the original SCEAM was
transformed via item reduction and addition into the
Swedish version of SCEAM, S-SCEAM.
Some items in the original SCEAM instrument were
found to be difficult to translate. For example, the English
word culture can be interpreted on several levels and can-
not be directly translated to Swedish without the risk of
changing the intent of the item. Further, some items in
the original version contained words that do not convey
the same meaning to Swedes or words that does not exist
at all in the Swedish language. For instance, the word
pastiche is not commonly used in the Swedish language
and its meaning was therefore not clear. Furthermore,
the phrase double banked corridor was not possible
to translate since there is no counterpart in the Swedish
language. These issues are elaborated via exemplar items
in Table 1.
Overall, there was a high degree of consistency between
the backward translation and the original version. How-
ever, some alterations were revealed between the two ver-
sions which led to further investigation of some words and
concepts before reaching consensus. Words of similar
meaning were discussed such as the English words safety
and security. In the backward translation the word security
was used instead of safety and this issue was discussed with
the professional translator, where consideration was given
to how similar terms can diverge in their suitability for de-
scribing a physical state in comparison to describing how a
person feels about a physical state. These issues are elabo-
rated via exemplar items in Table 2.
The results of the content validity analysis showed that
more than one third of the items had I-CVI values less
than the critical value of 0.78 [28], with scores ranging
from 0.13 to 0.77. However, there were only a few items
receiving very low values, and these were mainly concern-
ing bathroom facilities reflecting diverse standards between
the two countries. A majority (75%) had I-CVI scores be-
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Figure 1 Flow chart of the process of translation and adaptation.
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cific domains or location categories.
The analysis of the qualitative data indicated that most
of the experts welcomed the underlying idea of assessing
the physical environment by means of using an instrument,
and some thought that it could be useful when planning
new RCFs. However, the overall opinion was that the in-
strument was too comprehensive and time consuming,
and that several items were not relevant in Swedish RCFs,
as illustrated in the following quote:
“It took me a long time to go through the form, I of
course wonder if it is possible to shorten it in a future
Swedish version. The instrument has a flavour ofTable 1 Example of forward translation
Original version
Do the lounges reflect the culture of residents?
Is there any pastiche?
Are there mainly double-banked corridors?
(rooms on both sides, no windows)British old people’s home-culture. Some of the items
feel strange but are probably natural in the UK. As I
see it, further translation is needed” (informant 4,
architect).
The result of the CVI analysis, with interpretation as
aided by the qualitative data, led to the removal and re-
vision of items within the instrument. Nearly one third
of the original items were removed (n = 109). Many
items from the original SCEAM were found to have low
relevance in Sweden due to cultural differences between
the residential care systems. Some environmental fea-
tures do not exist within Swedish RCFs. For example,
one item asked whether the personal room or apartmentForward translation
Do the lounges generate a feeling of familiarity among the residents?
Are there any imitations?
Are there mainly corridors with rooms on both sides, not any windows?
Table 2 Example of backward translation
Original version Backward translation
Are there safety lighting indicating
paths, ramps, steps?
Is there security lighting to show
paths, ramps, steps?
Table 3 Example of revision of items
Original version Translated version
Is there a view of the outside from
corridors? (include internal courtyard)
Are there external views from
different parts of the circulation
space? (including internal courtyard)
Are there external views from different
parts of the circulation space?
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lance camera. Such monitoring is not used in Swedish
RCFs and is strictly regulated by law (Swedish Code of
Statutes 2013:460). On the other hand, some environ-
mental features are universal in Sweden, but not in the
UK. For instance, in the original instrument there are sev-
eral items on personal belongings in the private apart-
ment. That older persons in Swedish RCFs have their own
apartments is regulated by the law (Act of renting, Chapter
12 1970:994) which means that they can equip the apart-
ment as they wish:
“Well, you rent an apartment in a residential care
facility just as you rent otherwise bringing your own
furniture and all that” (informant 1, older people´s
representative).
This highlights a problem with the original SCEAM,
which was developed for use both as a design guide and
for post-occupancy evaluation. For use as a design guide,
it is important to have building regulations embedded in
the instrument as items. However, when the same in-
strument is used for post-occupancy evaluation, if the
RCFs assessed have been constructed according to build-
ing regulations as would be anticipated, such items will
always return a positive response, creating bias in the in-
strument’s scoring range, and providing little descriptive
information.
The analysis also showed that several items in the ori-
ginal SCEAM were focused on how the building was used,
and not on built-in design. One of the experts pointed out
the mixture of items assessing different aspects of RCFs
such as building design, care organization or work prac-
tice, creating the impression of an unfocused instrument.
Items related to building orientation, for example asking if
lounges or private rooms are facing south in order to get
daylight, were also considered to pose difficulties since it
is questionable whether it is desirable for all rooms to face
the same direction. One of the experts voiced the problem
with such items:
“This is difficult.” All windows cannot face south
and south is a tricky direction since it can be too
hot. If all had been facing north it had been bad,
but all facing south is not good either. More
important is to see how the light changes during the
day, I mean windows in all or several directions”
(informant 9, architect).Several items were subjective estimations on the level of
comfort within the physical environment, e.g. the level of
cleanliness. Experts felt that such items would have low
reliability, and would also be overly influenced by how the
buildings were used. Such concerns resulted in low rele-
vance ratings for these items.
Some items were perceived as complex or difficult to
understand due to unclear and ambiguous wording. For
instance, some experts objected to the use of the word
homeliness because of difficulties in defining its meaning
and the risk of highly individual interpretations. In
addition, items sometimes included more than one sub-
query which made the scoring problematic. Some items
were perceived to be similar to each other, and some
items contributed their respective scores to more than
one user-need domain, problematic due to the inflation
of inter-domain correlations that results. Consequently,
words and concepts were changed and clarified. Overlap-
ping items in which the content was similar or closely re-
lated were combined, and items with two or more scoring
components were simplified. In cases where a single item
scored on multiple domains, the item was revised or parti-
tioned into two items to ensure its score contributed to
only one domain. A further 26 items were removed from
SCEAM as a result of these revisions and these issues are
elaborated via exemplar items in Table 3.
A number of items had to be allocated to new location
categories, as some of the RCF location categories in the
original SCEAM had no or little relevance for Swedish
RCFs. New items were also added to the target language
instrument. Several items relating to building standards
and legislation for Swedish RCFs were added and included
in the sections ‘Overall Building Layout’ (4), ‘Lounge’ (1),
‘Dining Room’ (1) and ‘Personal Rooms’ (12). For example,
accommodations for persons with disabilities are recom-
mended to be free from elevated thresholds in order to
improve access in the indoor environment and minimize
the risk of falling. The experts also highlighted various en-
vironmental aspects of RCFs such as energy use, accessi-
bility and internet access. One informant described her
thoughts about modern technology in residential care:
“I’m thinking, when we become old and get into a
residential care facility, we are used to have, to be
connected to the internet and mobile phones and all
that” (informant 8, building planner).
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order to obtain greater clarity and structure. The experts
felt the layout and format of the instrument created un-
certainty regarding which space or room was intended
for assessment. Further, several items were repeated in
different sections within the instrument, or were per-
ceived to be wrongly located within the instrument. The
target language version was therefore modified in order
to obtain a more structured layout by clearly separating
each section within the form, or reallocating items to loca-
tion categories for which they were judged most appropri-
ate. In the ‘Personal Rooms’ category, Bathroom was
included as a separate sub-category due to specific re-
quirements within the Swedish construction standards. Fi-
nally, some items in the original SCEAM were negatively
worded (n = 44), and their I-CVI scores indicated that they
were regarded as of low relevance. Therefore, all items
were reworded positively (see Table 4 for example items).
The relevance of the revised set of items was again sub-
mitted to expert scrutiny. The written comments from the
experts reflected on new issues that had not come to light
when the previous version of SCEAM had been consid-
ered. One of these aspects concerned the possibility to
share an apartment as a couple, which was emphasized by
one of the experts as an important aspect of the quality of
life of older persons in residential care. Another important
suggestion was that RCFs should have environmental fea-
tures that provide residents with the option to control the
amount of daylight via blinds or curtains. As a result of
the experts’ input, 3 new items were added while 8 items
were removed, of which 2 were felt to duplicate existing
items. Two items were moved from the ‘External/Entrance’
location category to the ‘Overall Building Layout’ location
category. These changes resulted in a final version of
the adapted SCEAM (S-SCEAM) containing 215 items
(Additional file 1). Tables 5 and 6 presents a matrix of the
number of items in the original SCEAM and in S-SCEAM
by location category and user-need domain.
A second content validation analysis was carried out
on the revised set of items, with I-CVI scores above 0.78
and S-CVI score above 0.90, the suggested criteria for
excellent content validity [25]. The test-retest reliability
analyses for S-SCEAM showed a stability of 96% for
rater 1 and 95% for rater 2. The agreements between the
first and the second assessments were κ = 0.903 (95% CI
[0.85, 0.95]) and κ = 0.869 (95% CI [0.81, 0.93]) respect-
ively for rater 1 and rater 2. Regarding inter-rater reli-
ability, analysis of the data from the first assessmentTable 4 Example of a negatively worded item
Original version Translated version
Are there any intrusive safety/security
devices?
Are safety/security devices discretely
integrated in the environment?indicated 95% agreement between the two raters (κ =
0.851 (95% CI [0.79, 0.91]), while the second assessment
demonstrated 94% agreement between the two raters
(κ = 0.832 (95% CI [0.76, 0.90]). Of the individual items
scored differently by the two raters, most were found in
the ‘Overall Building Layout’ location category, while the
highest proportion of items with agreement was found in
the ‘Dining room’ location category. In terms of the in-
strument’s user-need domains, at the first measurement
occasion, the domain ‘Personalisation’ had the lowest
inter-rater reliability (κ = 0.154), and the domain ‘Aware-
ness of the outside world’ had the lowest inter-rater reli-
ability at the second measurement occasion (κ =0.444).
The highest inter-rater reliability was found in the domain
‘Comfort’ at both measurement occasions (κ =1.000).
These results indicate that overall S-SCEAM had excellent
test-retest and inter-rater reliability [31,32].
Discussion
Main findings
Our procedure for the translation, adaptation and devel-
opment of SCEAM from English into Swedish produced
an instrument, S-SCEAM, with excellent test-retest and
inter-rater reliability, good face validity and excellent
content validity. Following the initial translation, our
careful review of the instrument via expert consultation
led to the removal, reallocation, revision or addition of a
number of items. Wholesale changes to an original in-
strument raises the issue of whether or not one has pro-
duced an adaptation of an existing instrument, or rather
a new instrument entirely. Yet, the basic structure of the
original instrument remains, as do a high proportion of
original items (n = 90%). Importantly, the scoring system,
based on the relationship between environmental features
on the one hand and resident/user needs on the other -
the manifestation of the person-centred care philosophy
on which SCEAM is founded – is retained. An argument
can be made that subtracting or adding items to an instru-
ment is only changing one level of that instrument: the
original SCEAM instrument was not merely a series of
items assessing some abstract idea of a ‘good’ care environ-
ment for older people, but rather a tool for examining the
role of the physical environment in the quality of life of its
residents, and for enhancing the positive influence of that
environment [33]. As long as the adaptation process from
original to new instrument is carefully and methodically
performed, with sensitivity to the original instrument’s
purpose and theoretical foundation, the core instrument
remains the same.
Cultural adaptation of instruments
The fact that SCEAM had been developed in a British
health care context suggested it might be suitable for adap-
tation for use in Sweden. Swedish and British citizens share
Table 5 Original version: number of items by location category and domain









Safety/health 5 6 6 8 9 11 11 - 4 1 61
Physical support 3 4 2 13 7 8 13 - 6 2 58
Cognitive support - 1 - - - 2 21 - 1 - 25
Normalness/authenticity 1 10 5 4 1 5 5 - 2 - 33
Personalisation - 3 - 1 - 11 5 - 1 - 21
Choice/control - 1 1 2 - 6 10 - 3 - 23
Privacy 3 4 1 9 6 13 6 - 1 2 45
Comfort of the environment - 8 2 2 2 9 8 - 2 - 33
Awareness of outside world 4 6 - - - 5 10 - 5 2 32
Community 11 1 - - - - 6 - - 2 20
Staff - - - - - - 7 - - 7
Multiple domains
Safety/health Choice/control 1 1
Safety/health Comfort of the
environment
1 1 1 1 1 1 6
Personalisation Safety/health 1 1
Physical support Privacy 1 1
Choice/control Cognitive support 1 1
Choice/control Privacy 1 1
Awareness of outside world
Personalisation Physical support
1 1
Sum 28 45 18 40 26 72 97 7 26 11 370
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jected to European legislation and have long histories of
welfare provision in supporting disadvantage citizens such
as old people [34,35]. Nevertheless, care facilities in the
two countries could be anticipated to be distinct in terms
of care practices, differing planning procedures and build-
ing legislations, differences in the materials used in the re-
spective construction industries, and different principles
relating to exterior and interior design [36,37].Table 6 Swedish version: number of items by location catego
Domains External/entrance Lounge Dining roo
Safety/health 4 3 2
Physical support 3 3 3
Cognitive support - 1 -
Normalness/authenticity 1 4 4
Personalisation - 1 -
Choice/control - 1 1
Privacy - 3 1
Comfort of the environment - 2 2
Awareness of outside world 4 3 -
Community 10 1 -
Sum 22 22 13This distinctiveness of Swedish and British RCFs emerged
quite clearly in this study. The first analysis of the content
validity of the translated SCEAM showed many items to
perform poorly, with the instrument overall having an un-
acceptable S-CVI score. Core differences between Swedish
and British RCFs – such as the requirement for individual
private apartments in the former, informed by Swedish le-
gislation identifying care facilities as ‘home’ for their resi-
dents [9] - had the effect that many items in the originalry and domain
m Bathroom Personal rooms Overall layout Garden Sum
5 11 8 2 35
6 12 13 4 44
- 3 11 1 16
2 2 3 1 17
- 1 3 1 6
- 4 12 3 21
5 5 6 1 21
1 5 1 1 12
- 6 7 4 24
- 2 6 - 19
19 51 70 18 215
Nordin et al. BMC Geriatrics 2015, 15:3 Page 9 of 11
http://www.biomedcentral.com/1471-2318/15/3SCEAM were judged to have little or no relevance for the
Swedish context. Of course, not all the changes in the
adaptation process were the result of differences between
care cultures. Some issues had nothing to do with the in-
strument’s application, for example problems with item
construction and instrument layout. The passage of time
itself can also influence the validity of an instrument. The
‘shelf life’ of an instrument will vary depending upon its
area of application, and researchers who adapt existing in-
struments for new contexts need to be sensitive to how
such new contexts can differ from the original develop-
ment context on many dimensions [38,39]. Although
SCEAM was developed only a decade ago, ten years is a
substantial duration in which developments and changes
in care practices and legislation can occur, as well as in
technology relevant to both care practice and care envi-
ronments. Adapting an instrument from one language
and culture into another is, therefore, not only about en-
suring cultural relevance and applicability: the adaptation
process provides an opportunity to look carefully at the
original instrument and to improve upon the original in
terms of reliability and validity, general robustness and
‘user-friendliness’, and suitability for use.
Study strengths and weaknesses
Due to the breadth of the original SCEAM instrument,
the translation and adaptation work was time consuming
and demanding. However, it was crucial that the process
was comprehensive, and the iterative approach adopted
provided opportunities for periods of reflection, adapta-
tion and revision. Several studies have emphasized the
importance of taking into account contextual factors in
order to adapt and validate instruments developed in
one country so that they can be used in another [40,41].
Eldh et al. [42] stresses the necessity of forward- and
backward translation of an instrument followed by test-
ing the translated instrument in the target culture, in
order to achieve a better understanding of important as-
pects of both the original and translated version [42]. It
was valuable in this respect to have one of the members
of the group that developed the original SCEAM as part
of the current research group; and the input of a range
of individuals representing different perspectives and dif-
ferent expertise was essential.
To ensure quality in terms of conceptual and semantic
equivalence between the original and the translated in-
strument, a forward-backward translation recommended
by Polit and Beck [25] was followed in the current study
[25]. However, standard guidelines for instrument transla-
tion and adaptation are lacking, and there is no accepted
optimal method. Most authorities on this topic suggest the
use of multiple methods [26,43], an advantage of which is
that limitations in one method can be compensated by an-
other [44]. For example, CVI analysis focuses on the itemsat hand and does not elucidate other issues that might be
of importance to adequately measure the underlying con-
struct [28]. The CVI values served as a basis for further
analysis and discussion in the research group but were not
the sole criteria for item removal or transformation. In our
study we collected qualitative data in addition to perform-
ing CVI analysis, so that we could more easily interpret
the reasons why items were performing poorly, and this
helped us to improve items and to develop new items.
The test-retest and inter-rater reliability data analysed
in the present study were collected from a single RCF,
which could be regarded as problematic. However, the
facility contained six units that varied in layout and en-
vironmental features, so it is unlikely that the reliability
estimates were inflated due to insufficient environmental
variation. Further validation analyses for the new instru-
ment cannot be undertaken until data has been acquired
from a range of facilities, a task out with the remit of the
present study. As an example, the internal consistency
and conceptual underpinning of the user-need domains
in S-SCEAM requires further examination, while the
feasibility and suitability for use of S-SCEAM will only
be confirmed following extended use.
Conclusions
There is a lack of instruments that reliably and validly
assess the physical environment of RCFs, yet there is a
great need for such instruments. There is clear evidence
for the important role of the physical environment in
the quality of life of individuals, and as an individual’s
frailty increases so does the significance of the physical
environment for life quality [45]. Of course, physical en-
vironments, once constructed, are not so easily changed.
Yet the cost of intervention at a physical level is not an
argument against so intervening, and the retention of a
poor environment can be a serious barrier to the success
of interventions other than environmental: if the envir-
onment works against the provision of good quality care,
the impact of change in care practice will be minimised.
S-SCEAM can contribute to the evidence-based design of
RCFs through use when planning new facilities, assessing
existing facilities, renovating facilities, or when conducting
esearch into the relationship between the environment of
RCFs and outcomes such as quality of life of residents and
the quality of care received, and work satisfaction for staff.
In addition, scores on the instrument can be used to make
structured comparisons between different residential care
facilities in terms of overall environmental quality, or in
terms of profiles of scores on domains or within specific
building locations, and for the setting of quality targets. In
removing items from the original SCEAM that were antic-
ipated to have no or low variation in scoring across facil-
ities, the description of environmental features required
by legislation has also consequently been removed. Thus,
Nordin et al. BMC Geriatrics 2015, 15:3 Page 10 of 11
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rather as an instrument to support the design process.
Similarly, the removal of items that relate to how the
building is used, as opposed to built, means that a profile
of scores comparing ‘built’ with ‘in use’ quality cannot
be obtained. In focusing down the purpose of S-SCEAM
relative to SCEAM, we believe we have enhanced the
performance of the instrument within its remaining areas
of use.
We offer S-SCEAM as a comprehensive instrument for
the assessment of Swedish RCFs. While further psycho-
metric testing of the instrument is desirable, it possesses
good reliability, good face validity and good content
validity. Guidelines for use appropriate for the Swedish
context are also yet to be developed. Nevertheless,
S-SCEAM in its current form has considerable promise.
While S-SCEAM clearly has its greatest application within
Swedish RCFs, we would suggest that S-SCEAM repre-
sents an improvement on the original SCEAM, and can
be better used as a foundation for future developments of
the SCEAM assessment model.
Additional file
Additional file 1: Contains the current version of the S-SCEAM
checklist.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
The research group planned and designed the study in common (SN; ME;
KM; HW). The original SCEAM was initially explained and clarified by one of
the members in the research group (KM) who had been involved in the
development of SCEAM, to reduce the risk of misinterpretation. The original
SCEAM was translated from English to Swedish by the first author (SN),
with focus on preserving the meaning of each item. The translation was
thoroughly reviewed and discussed by all authors before reaching
consensus on the most appropriate translation of concepts and wording.
The first author collected and registered all data. The analysis of the
data was discussed and elaborated by all members of the research
group who are also responsible for writing the manuscript. All authors
read and approved the final manuscript.
Acknowledgements
The authors would like to thank all the experts and stake-holders for sharing
their insight and experience.
Author details
1Dalarna University, School of Education, Health and Social Studies, Falun,
Sweden. 2Sahlgrenska Academy, Institute of Health and Care Sciences,
Gothenburg University, Gothenburg, Sweden. 3Karolinska Institute,
Department of Neurobiology, Care Sciences and Society, Stockholm, Sweden.
4Chalmers University of Technology, School of Architecture, Gothenburg,
Sweden. 5Sahlgrenska University Hospital, Gothenburg, Sweden.
Received: 8 August 2014 Accepted: 23 December 2014
Published: 7 January 2015
References
1. World Health Organization Quality of Life Group. Development of the
WHOQOL: Rationale and current status. Int J Ment Health. 1994;23:24–56.2. Ulrich RS, Zimring CM, Zhu X, DuBose J, Seo H, Choi Y, et al. A review
of the research literature on evidence-based healthcare design. Herd.
2008;1(3):61–125.
3. Cohen-Mansfield J. Nonpharmacologic interventions for inappropriate
behaviours in dementia. A review, summary and critique. Am J Geriatr
Psychiatr. 2001;9(4):361–81.
4. Calkins M. Evidence-based long term care design. Neuro Rehabil.
2009;25(3):145–54.
5. Fleming R, Purandare N. Long-term care for people with dementia:
environmental design guidelines. Int Psychogeriatr. 2010;22(7):1084–96.
6. Stankos M, Schwarz B. Evidence-based design in health care: a theoretical
dilemma. Design Health. 2007;1(1). http://www.catalog.wsu.edu/General/
Academics/Info/121.
7. Ulrich RS, Berry LL, Quan X, Parish JT. A conceptual framework for the
domain of evidence-based design. Herd. 2010;4(1):95–114.
8. Andersson J. Architecture and Ageing. On the Interaction between Frail
Older People and the Built Environment. PhD thesis. Stockholm: Kungliga
Tekniska Högskolan; 2011.
9. Lundgren E. Homelike housing for elderly people – materialized ideology.
Housing, Theory Soc. 2000;17(3):109–20.
10. Brooker D. What is person-centered care in dementia. Rev Clin Gerontol.
2004;13:215–22.
11. Edvardsson D, Winblad B, Sandman PO. Person-centred care of people
with severe Alzheimer’s disease: current status and ways forward. Lancet.
2008;7:362–7.
12. Day K, Carreon D, Stump C. The therapeutic design of environments for
people with dementia: a review of the empirical research. Gerontologist.
2000;40(4):397–416.
13. Edvardsson D, Fetherstonhaugh D, Nay R. Promoting a continuation of self
and normality: person-centred care as described by people with dementia,
their family members and aged care staff. J Clin Nurs. 2010;19(17–18):2611–8.
14. McCormack B. Person-centredness in gerontological nursing: an overview of
the literature. J Clin Nurs. 2004;13:31–8.
15. Joseph A. Health Promotion by Design in Long-Term Care Settings. The
Center for Health Design; 2006 [https://www.healthdesign.org/]
16. Henriksen K, Isaacson S, Sadler BL, Zimring CM. The role of the physical
environment in crossing the quality chasm. Joint Comm J Qual Patient Saf.
2007;33 Suppl 11:68–80.
17. McKee KJ, Harrison G, Lee K. Activity, friendship and well-being in residential
settings for older people. Aging Mental Health. 1999;3(2):143–52.
18. Torrington J. Evaluating quality of life in residential care buildings. Build Res
Inf. 2007;35(5):514–28.
19. Nordin S, Wijk H, McKee K, Elf M. A review of Existing Tools for Assessing
the Design Quality of Healthcare Environments. Stockholm: Paper presented
at the Advances in Health Care Sciences Research conference; 2011.
20. Parker C, Barnes S, McKee KJ, Morgan K, Torrington J, Tregenza P. Quality of
life and building design in residential and nursing homes for older people.
Ageing Soc. 2004;24(6):941–62.
21. Bettio F, Verashchagina A. Long-term Care for the Elderly. Provisions and
Providers in 33 European Countries. European Commission; [http://www.
fondazionebrodolini.it]
22. Rodrigues R, Huber M, Lamura G. Facts and Figures on Healthy Ageing and
Long-Term Care. Vienna: European Centre for Social Welfare Policy and
Research; 2012 [http://www.euro.centre.org/]
23. Later life in the United Kingdom. AgeUK; [http://www.housingcare.org/
http://www.firststopcareadvice.org.uk/]
24. Munet-Vilaró F, Egan M. Reliability issues of the family environment scale for
cross-cultural research. Nurs Res. 1990;39(4):244–7.
25. Polit DF, Beck CT. Nursing Research: Generating and Assessing Evidence for
Nursing Practice. Philadelphia: Lippincott Williams & Wilkins; 2012.
26. Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-Lorenz A, et al.
Principles of good practice for the translation and cultural adaptation process
for patient-reported outcomes (PRO) measures: report of the ISPOR task force
for translation and cultural adaptation. Value Health. 2005;8(2):94–104.
27. Vetenskapsrådet. Forskningsetiska principer inom humanistisk-
samhällsvetenskaplig forskning. The Swedish Research Council. Research
ethics principles in humanistic-social scientific research. Stockholm:
Vetenskapsrådet; 2002.
28. Polit D, Beck CT. The content validity index: are you sure you know what’s
being reported? Critique and recommendations. Res Nurs Health.
2006;29:489–97.
Nordin et al. BMC Geriatrics 2015, 15:3 Page 11 of 11
http://www.biomedcentral.com/1471-2318/15/329. Patton MQ. Qualitative Research & Evaluation Methods. London: Sage
Publication; 2002.
30. Streiner DL, Norman GR. Health Measurement Scales: A practical guide to
their development and use. Oxford: Oxford University Press; 2008.
31. Stemler SE. A Comparison of Consensus, Consistency, and Measurement
Approaches to Estimating Interrater Reliability. Practical Assessment,
Research & Evaluation. [http://PAREonline.net/getvn.asp?v=9&n=4]
32. Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics. 1977;33(1):159–74.
33. McKee K, Houston D, Barnes S. Methods for assessing quality of life and
well-being in frail older people. Psychol Health. 2002;17(6):737–51.
34. Fotaki M, Boyd A. From plan to market: a comparison of health and
old age care policies in the UK and Sweden. Public Money Manage.
2005;25(4):237–43.
35. Iwarsson S. Importance of the home environment for healthy aging:
Conceptual and methodological background of the European ENABLE–AGE
Project. The Gerontologist. 2007;47(1):78–84.
36. Bergdahl M. Landstingens Fastigheter Vid Regionbildning. Stockholm:
Swedish Association of Local Authorities and Regions (SALAR); 2011.
37. Jensen P. Inclusive briefing and user involvement: case study of a media
centre in Denmark. Archit Eng Design Manage. 2011;7(1):38–49.
38. McKenna S. International development of the Quality of Life in Depression
Scale (QLDS). J Affect Disord. 2001;63(1–3):189–99.
39. Swaine-Verdier A, Doward LC, Hagell P, Thorsen H, McKenna SP. Adapting
quality of life instruments. Value Health. 2004;7 Suppl 1:27–30.
40. Sidani S, Guruge S, Miranda J, Ford-Gilboe M, Varcoe C. Cultural adaptation
and translation of measures: An integrated method. Res Nurs Health.
2010;33(2):133–43.
41. Yu DS, Lee DT, Woo J. Issues and challenges of instrument translation.
West J Nurs Res. 2004;26(3):307–20.
42. Eldh AC, Ehrenberg A, Squires JE, Estabrooks CA, Wallin L. Translating and
testing the Alberta context tool for use among nurses in Swedish elder
care. BMC Health Serv Res. 2013;13:68.
43. Maneesriwongul W, Dixon JK. Instrument translation process: a methods
review. J Adv Nurs. 2004;48(2):175–86.
44. Creswell JW, Plano Clark VL. Designing and Conducting Mixed Methods
Research. Thousand Oaks, CA: Sage; 2007.
45. Lawton MP, Nahemow L. Ecology and the Aging Process. In: Eisdorfer C,
Lawton MP, editors. The Psychology of Adult Development and Aging.
Washington DC: American Psychological Association; 1973. p. 619–74.
doi:10.1186/1471-2318-15-3
Cite this article as: Nordin et al.: Assessing the physical environment of
older people’s residential care facilities: development of the Swedish
version of the Sheffield Care Environment Assessment Matrix (S-SCEAM).
BMC Geriatrics 2015 15:3.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
